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Synthesis of LixSi 
 Under argon atmosphere, silicon powder, lithium 
pellets and hexane were mixed in a ball mill jar 
 
 Li3.75Si was synthesized by ball milling for 100 min 
 
 Li2.33Si and Li4.4Si were synthesized by ball milling for 
300 min.  
Fig. 2 (Left) Ball mill jar and (Right) mixer used in the synthesis 
of LixSi. 
Characterization of LixSi 
Fig. 4 (Left) SEM image of pure Li2.33Si sample. (Middle) SEM image of pure Li3.75Si sample. 
(Right) SEM image of pure Li4.4Si sample.  
Fig. 3 (Left) XRD pattern of Li2.33Si ball milled 300 min. (Middle) XRD pattern of Li3.75Si ball 
milled 100 min.(Right) XRD pattern of Li4.4Si ball milled 300 min.  
Conclusions and future work 
 
 
 Successfully synthesized both Li2.33Si and Li3.75Si 
 
 Li4.4Si appears to have superior stability and cyclability 
 




Electrochemical Performance 2 
Fig. 8 (Left) CV spectra of Li2.33Si battery. (Middle) CV spectra of Li3.75Si battery. (Right) CV 
spectra of Li4.4Si battery.  
Fig. 7 dQ/dV derived from voltage profile of (Left) Li2.33Si battery, (Middle) Li3.75Si battery, 
and (Right) Li4.4Si battery.  
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Introduction 
Lithium ion batteries (LIBs) are of great interest due to 
their critical applications in electronic devices and 
electric vehicles.  Current LIBs use graphite as the anode 
material, which has limited charge capacity (0.372 Ah/g).  
In the past two decades, silicon has emerged as one of the 
most promising anode materials for future LIBs, because 
it has a charge capacity (4.2 Ah/g) over 10 times greater 
than graphite.1  However, a large volume fluctuation 
during lithiation and delithiation (~400%) make the 
application of silicon as an anode material challenging 
(Fig. 1).2     
 
The goal of this project is to study the promise of 
lithiated silicon (LixSi) as lithium-rich anode materials for 
lithium ion batteries.  
Fig. 1 Illustration of problem associated with Si anodes in LIBs.  Electrochemical Performance 1 
Fig. 5 Cycling performance and coulombic efficiency of (Left) Li2.33Si electrode, (Middle) 
Li3.75Si electrode and (Right) Li4.4Si electrode.  
Fig. 6 (Left) Voltage profile of Li2.33Si battery. (Middle) Voltage profile of Li3.75Si battery. 
(Right) Voltage profile of Li4.4Si battery.  
